DOCKETED

Docket Number;] 18 IRR01

Project Title:| Integrated Resource Plan

TN #:| 2262911

Document Title:| Vernon Public Utilities 2018 Integrated Resource Plan

Description:| N/A

Filer:| Octavian Ngarambe

Organization:| City of Vernon

Submitter Role:| Public Agency

Submission Date| 1/10/2019 2:01:41 PM

Docketed Date] 1/10/2019




Vernon Public Utilities
2018 Integrated Resource Plan



Contributors

Vernon Public Utilities
Kelly Nguyen

Abraham Alemu

Octavian Ngarambe

Lisa Umeda

Angela Kimmey

Shawn Sharifzadeh

Efrain Sandoval

Ali Nour

ABB

Benson Joe

Lisa Seaman
Hamideh Bitaraf

Joule Megamorphosis
Leesa Nayudu



Table of Contents

EXECULIVE SUMIMBIY ...ttt bbbttt b bbbt ne e 1
18 oo 11 Tod £ o] ST 11
1 Role of the Integrated ReSOUICE PIAN..........cciiiiiiiie et e 11
Integrated RESOUICE PIan GOAIS...........cviiiiiiieieees e 11

2 OVBIVIBW ...ttt bbbt b ekt b b kbR Rt bbb bbb bt n e 13
ELECIITIC POWET SYSIEM ...ttt sttt et s e st e s te e st e sbeere e besteaneestesteeeeneas 14
(€S LT Lo A LTS LU ot TS 15

3 SEAKENOIART PIOCESS .. .uveuieiiiiieiisie sttt b bbbttt bttt 17
LT (0] T a0 Y Y SRS 17
Planning ENVIFONMENT.........coiiiiiiei e b bbbt 19
4 Sustainability REQUITEIMENTS .........cooiiiiiiiiiie e 19
Renewable Portfolio Standards..............ccccooviiiiiiiiiii 20
Greenhouse Gas REAUCTION TaAITETS. .....ciiuiiiiee e see e s e s e s e e sre e sre et e re e e e e e teesteesreesreesreenrnes 23

5  Reliability PIANNING .....ooei ettt st te e sneere e 23
RESOUICE ATEQUACY (RA) ...ttt bbbttt ettt b e ene s 25

6 IMPACt ON CUSTOMET RALES ... .viiiiii ittt sttt st et e e sbb e e s be e e sabennbeeenees 30

7  Benefits for Disadvantaged COMMUNITIES ........ceecveiieiiieiie e ns 31
DEMANG FOFECAST ......eiiiiiii ettt ettt e et e s e be et e sne e b e e ntesneenne e 32
8 Demand Forecast Methodology and ASSUMPLIONS ........cceeieeiiieieeiee e 33
Key ASSUMPLIONS BN DIIVEIS .. .cuiiiiieeee sttt ettt e te e steereentesaeeneentesaeeneeneas 35
Large Customer Growth ASSUMPLIONS ........cceeuiiiiieieiee ettt et e e ene et sneeeeneas 36
Distributed Energy RESOUICES FOECAST.........cvcuiiiiiiciecieece ettt st re e e 37

O Demand FOrecast RESUILS...........oiiiiiieie ettt et snee et 43
Peak and Energy Demand FOIECASE .........cccviieiieeii et seesiese s e e te et e e ae e te e reesteesneesreeneens 43
Demand GrOWLEN SCENAITOS .......c.viuiiiiitiiiiitiite ettt bttt b b neene s 45
Resource POrtfolio EVAlUALION .........coiiiiiiee e 48
10  Approach and MethOdOIOgY .........ueiuiiiiiieiic et sre e s e e e sreennnas 48
Modeling INPULS aNd ASSUMPLIONS .......oiuieieieeii ettt e et e seesteereesaesreeeesteeneeneas 49
Energy Market ASSUMPLIONS .......cuiiiiieiiiieie st sttt ettt sbesteen e sbeereebesaeeneenbesbeeeeneas 49
FULUIE RESOUICE OPTIONS ....viiiteiteeeeeiet ettt bttt sttt ettt b b ene s 53

T 0T {0 oI AN g £ SSS P P 61
RESOUICE NEEAS ANAIYSIS ...cuveiiviiiie et s et e e e e e e te e ste e sreesreesneesnteanee e teeneeeneeereens 61
RENEWADIE INET SNOTT ...ttt bttt et 62
Top Performing ReSOUICe POFOIIOS ......cccuviiiiiiiieiie e 64
12 POrtfolios EVAIUALEM........ccoiiieieee et st 64
13 Recommended Preferred POrtfOliO.........cocooiiiiie e 67
Renewable Portfolio Standard COMPIANCE .........ooiiieie et 74
Greenhouse Gas Emission Reduction COMPHANCE..........c.oiiiiiiiiieie et 75
Reliability COMPIIANCE ......cvoieie ettt et be e e te e e reestesteeseenras 76

L LI U 1] 0T o £ PSS 79

VernonPublicUtilities 2018IntegratedResourcé’lan i



Tableof Contents

14 RISK ANGIYSIS ..ottt bbbt 80
T UL Fo o] A = T PSPPSR 80
Resource TEChNOIOGY RISK ..ot 80
NALUFAL GAS PIICE RISK... ..ottt ettt ettt e e saesneebenbe e neas 81
Distributed Energy Resource Program EffeCtiVENESS........cccvcieiiiieii i 81
(oo LI C =T 1o LT T ] PSS 82
Battery StOrage SENSITIVITY .......coiiiiiieee ettt ettt eneeneesne e enas 83

Recommended ACLION PIANS.........coiiiiiiiiiiiee et 85

15 Bulk Power System ACHION PIANS ........ccciiiiiiiiii s 86
Utility-Scale RESOUICE PIOCUIEMENL.........ciiiieiieiesie et et sie et te st e sttt be e besra e e ste e et e beataeseennas 86
Malburg Generating StALION ...........coiiiiiiie ettt sttt eesee e e 86

16 Distributed Energy Resources ACtION PIANS ...........coiiiiiiiiiii s 87
DISEIDULEA SOIAI ... ...ttt bbb ettt be bt e bt e ne et 87
ENEIQY EFTICIENCY ..ottt bttt b 87
Transportation EIECHITICAIION ........c.iii ettt ee s 87
Demand Response and ENEIgY StOFAQE .......civeviiiiieireiteeie st steeieste et ste et sre st sae e saestesre e e stesneennas 88

17 Customer Engagement ACHION PIaNS..........ccoiveiiiiieiiie i e ettt sra e e s enees 88

18 Distribution System ACLION PIANS ...........ooiiiiiiii et 89

1O NBXE SIS .tttk b et b e bbbt E bR R R E R b n e e nn e 89

P40 B O] Tod 111 [0 o IR 90

Appendix A: CEC Standardized Tables for Recommended Preferred Portfolio................. 91
Appendix B: Existing Electrical and Water SyStem..........cccccevviiiiieiie i 95
Appendix C: Regulatory ENvironment SUMMAKY .........cccccovevviiieieeie e 102
Appendix D: Customer and Stakeholder SUFVEY..........cccooiiiiieie e 109
Appendix E: ACRONYMS and Definitions .........c.coeiiiiiiiie i 118

VernonPublicUtilities 2018IntegratedResourcé’lan ii



List of Figures

Figure 1: 1ssues Important t0 CUSLOIMELS ........ccvcieiuiieetesie ettt ste sttt e e be st sresre b e sresresneenne e 18
Figure 2: RPS COMPIANCE PEIIOUS. ......c.eiitiiiieie ettt ettt sttt neesneeseesne e e 20
Figure 3: 2018 CAISO Solar and Wind Technology FaCtors .........cccccvevveiieiie i 24
Figure 4: CAISO LOCal CAPACILY ATBAS ......ecviiiriiieieieiieesie sttt sttt sb e r e ene s 26
Figure 5: CAISO Projected NEt LOAM ..........ccciriiiriiiieiiieesese e 27
Figure 6: VPU Representative Daily Load Profile ..o 33
Figure 7: VPU Historical MOnthly ENEIQY ...t 35
Figure 8: Forecasted Energy Demand from Distributed Energy RESOUICES .........cccevveviierieeieerieenieesiee e 43
Figure 9: Comparison with California Energy Commission Energy Demand Forecast............c.ccoccoerienene 45
Figure 10: SP15 Annual Average Electricity Price FOreCast ..........ocovovriiiiiiieiiiiieee e 49
Figure 11: Average Hourly Electricity Price in 2030 ........cccoviviieiiiicie e s 50
Figure 12: SoCal Citygate Natural Gas PriCe FOIrECAST..........ccuririiriiieiniiisiesie e 51
Figure 13: GHG EMISSION PriCE FOMBCAST.......cccuiiiiiiiiie et see ettt et snae e e nae e sre e sneesnee s 52
Figure 14: ReneWable RESOUICE ZONES........ccveiuiiiieiieie ettt sttt e st ste s e s sbe st e saesbeene e besneenee e 54
Figure 15: Renewable Resources Levelized CoSt Of ENEIgY .......cccociiieiiiiiiiiiicccccese e 57
Figure 16: BESS Energy Component LeVEIIZEA COSt .........ccveiviiieiiieiie e see e e ste e e sree e 59
Figure 17: BESS Expected Charge/Discharge Profile ... 60
Figure 18: VPU System Resource Adequacy ReqUIFEMENTS .........cvevveiieeieeiieiie e e eie e e e snesnne e 61
Figure 19: VPU Renewable Net LONG/SNOI .........cvoiiiiic e 62
Figure 20: Delta of Net Present Value of Power System Cost (2018-2030).........ccccerveiveeiinieneneneirenienas 66
Figure 21: Potential Curtailment as Percent of GENeration ...........ccccccveviveiieeiic i s 66
Figure 22: New Resources Preferred POITFOliO ...........ooviiiiiiiiiiece e 67
Figure 23 Preferred Portfolio Cumulative Resource EXPanSion ...........ccccoevvirereneneiisisiseseseseeeeeeiens 68
Figure 24: Changing Energy Supply Mix in 2018 and 2030 ..........ccccoveeeieieeiieie e 69
Figure 25: Changing Net Load in 2018 and 2030..........ccuriiiiirierieieieiseee s 70
Figure 26: Typical Summer Day Generation Dispatch in 2018 ...........cccoveiveii v 71
Figure 27: Typical Summer Day Generation Dispatch in 2030...........ccceiiiiiiiiinineeesesese e 72
Figure 28: Preferred Portfolio RPS COMPIIANCE. .........c.coviiiiiiiiecece e 74
Figure 29: Preferred Portfolio Carbon-Free PErCENtage .......ccocvvvveieieiiese e 74
Figure 30: Carbon-Free Energy Supply Mix in 2018 and 2030..........cecuririirinerenieieieisese e 75
Figure 31 Estimated GHG Emissions from Preferred POrtfolio .........cccccvvvviii e 76
Figure 32: System Resource Adequacy COMPIIANCE ........ccviviiiiiiiie i 77
Figure 33: Local Resource Adequacy COMPIIANCE..........cciviiiiiirie e 77
Figure 34: Flexible Resource Adequacy Capacity COMPHANCE ........ccevevieiiiiiiecc e 78
Figure 35: Estimated Power Supply Cost from Preferred POrtfolio ...........coeveiiiiiinineneecccc e, 79
Figure 36: Malburg GENEIAtION .........ccceiiieiee et et e e et e e te e teesraesreesneeaneeenes 82

Figure 37: Low Energy Storage Cost Comparison with Natural Gas...........cccccvvvevevviievc s 84






List of Tables

Table 1: RPS Portfolio Balance REQUIFEMENTS .........ccviiiiiiiiiiicie e 21
Table 2: VPU RPS Third Compliance Period ProCUrement ...........cocveveierieeie e 22
Table 3: FIEXIDIE RA CalBQOTIES. ... .iiuieieeiieeiie et ceeste e e ettt et e s e rae e te e steesreesreesreesneeaneeeneeeeeens 28
Table 4: 2018 VPU Flexible Capacity REQUITEMENTS ........cc.oiiiiiiiiiiiieicieeei e 29
Table 5: VPU 2018 RESOUICE AUBGUACY .....verveereeeeriearietesieeeestesseesaesseaseesseaseessesaeaseessesseasesssessessssssessesssens 30
Table 6: Historical VPU EIeCtric DEMANG..........ccocoiiiriiieiiiiesiesie e 32
Table 7: Large Customer Load Additions 2018 — 2020..........cccouriiirieierieieinise e 36
Table 8: VPU New Distributed SOlar FOIrBCAST..........ooiiiiiiiiiieie et s 37
Table 9: FY2014 through FY2017 Energy Efficiency Program Savings ...........cccceverereinienineneneneeenns 38
Table 10: Forecasted Number of Plug-In Electric VENICIES .........cooviieiiiiei e 40
Table 11: VPU Light-Duty Electric Vehicle Load IMPAaCES..........ccccviveieiiieieie e 42
Table 12: Adjusted Peak and Energy LOad FOIECAST ..........cucviiririiriiicieisisie sttt 44
Table 13: High and Low Peak and Energy Demand Forecast SCENArios.........ccccooveveevieeiieeiiesiieeneeninenenens 46
Table 14: Existing Resources under ContraCt/OWNEISNID .......cccveveiiiiieie i 53
Table 15: In-State Candidate Renewable RESOUICES ........ccoviiiiiiiiiiieie e 55
Table 16: Out-of-State (OOS) Candidate Renewable RESOUICES ........cccccuveieeiieiieiee e se e ve e nee e 56
Table 17: Renewable RESOUICES PArGMELENS .......cc.eiveierierieiesiesiesiesieseesiesteesaestesseesaessesseesaesseaseessesseessens 56
Table 18 Battery Energy Storage SYSIEM COSES ....cvviiueeiieieeiee e s se e ie e ste e e sreesae e snee e esreenee e 58
Table 19: Resource Portfolio Capacity Comparison in 2030..........cccecveieieiieeieieeiese e sie e see e see e 65
Table 20: Preferred Portfolio — Load and Resource Balance (2018-2030).........ccccvivrininerieieeiinenenenenes 73
Table 21: IRP SChedule OF EVENES ......c.oiiiieiee ettt st eneenae s 90

VernonPublicUtilities 2018IntegratedResourcé’lan Y






VernonPublicUtilities 2018IntegratedResourcéPlan



Executive Summary

Vernon Public Utilities 2018 Integrated Resource Plan



Executive Summary

VVPU will need to acquire additional renewable resources starting in 2021. The Preferred Portfolio
recommends procuring 65 MW of solar in 2021, 20 MW in 2023 and an additional 20 MW in 2026
for a total cumulative solar investment of 105 MW by 2030. The Preferred Portfolio also includes
the acquisition of 27 MW of wind in 2025 and 20 MW of geothermal in 2029 to provide resource
diversity. Diversifying the renewable resource mix with resources other than solar benefits the
system by providing energy during hours when solar resources are off-line.

The existing MGS Power Purchase Agreement (PPA) expires in 2028. VPU does not assume MGS
will be in the resource portfolio post-2028, but requires a plan that includes base load generation
located within its local service territory after 2028 for reliability purposes. Resource options to
replace the MGS PPA include re-contracting/acquiring MGS, procuring another local existing
natural gas plant, or acquiring energy storage technology.

The Preferred Portfolio recommends 1 MW of incremental energy storage in each of the years
from 2023 to 2027 increasing to a cumulative total of 20 MW by 2029. These energy storage
additions help to partially replace MGS and mitigate over-generation from solar. The Preferred
Portfolio identifies 70 MW of capacity that could potentially be sourced from either MGS or
another market-based natural gas resource in 2029. ES 2 below lists the cumulative nameplate
capacity additions for the Preferred Portfolio.

ES 2: Preferred Portfolio’s Resource Expansion

The Preferred Portfolio embraces a “wait and see” strategy for procuring small amounts of energy
storage in the near-term and delaying procurement of larger amounts of energy storage. Energy
storage costs are expected to decrease over time and future advances in energy storage technology
will likely materialize. VPU performed a sensitivity analysis on energy storage costs to evaluate
the impact on the resource plan if energy storage costs were to substantially decline.

Vernon Public Utilities 2018 Integrated Resource Plan 3



Executive Summary

The Preferred Portfolio complies with RPS and GHG reduction mandates by 2030. The Preferred
Portfolio includes the acquisition of renewable resources to serve 62%?2 of its retail demand with
renewables while reducing its GHG emissions to 201,661 metric tons of CO2. These measures
slightly exceed the SB 100 RPS and the SB 32 GHG emission reduction mandates. ES 3
demonstrates how VPU will comply with SB 32 by 2030.

ES 3: GHG Emission Reduction Compliance per SB 32

Nuclear and hydropower resources are ineligible for RPS credit, but qualify as carbon-free
resources. VPU’s power supply is approximately 44% carbon-free in 2018, increasing to 71% by
2030 and reaches 86% by the end of the planning period. The Preferred Portfolio puts VPU on
the path towards the SB 100 sustainability goal of being 100% carbon-free by 2045.

3 Renewablgrocurementis 62%in 2030whichis greaterthan the 60%RPSequirementin 2030.Theadditionalprocurementfactorsin potential

that somesolargenerationcouldbe curtailed.
Vernon Public Utilities 2018 Integrated Resource Plan 4



Executive Summary

Vernon Public Utilities 2018 Integrated Resource Plan



Executive Summary

VPU is in the midst of conducting a Cost of Service (COS) study that will be used to forecast
future retail rates. The power supply costs derived from this IRP will be used as one of the major
components considered in the COS study to determine the retail rate impacts of the IRP.
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Introduction

Comply with Senate Bill 100°s (SB 100) RPS goal of supplying 60% of retail energy
sales from renewable resources by 2030;

Contribute to the statewide goal of doubling energy efficiency savings by 2030;
Incentivize and facilitate the adoption of transportation electrification; and

Develop policies that foster economic, health, and electric rate benefits for low income
customers and neighboring disadvantaged communities.

~h ~h ~~ ~n
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Introduction

KV transmission lines are out of service, the VPU electric system reliability will most likely not
be compromised with the existence of local generation.

Vernon system peak load is served in part by two generation facilities that are located within VPU
service territory. MGS, a 134 MW natural gas-fired plant and two H. Gonzales units, a combined
10 MW natural gas plant. In addition to the local generation, VPU purchases energy to supply its
184 MW system demand from long-term agreements including the Palo Verde Nuclear Generating
Station, Hoover Dam, solar generating facilities, landfill gas facilities, and from short-term power
purchases.

Vernon Public Utilities 2018 Integrated Resource Plan 15
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Introduction

In 1987, Vernon entered into an agreement for the purchase of firm capacity and energy from the
United States Department of Energy Western Area Power Administration (Western). SCPPA and
other contractor allocations of Hoover power and energy has been extended for 50 years beyond
the contract’s expiration in 2017. Vernon’s purchase represents 22 MW of an energy entitlement
of 26,600 MWh/year.

Vernon Public Utilities 2018 Integrated Resource Plan 17



Introduction

The utilization of customer surveys was intended to better understand customers’ thoughts and
preferences regarding VPU plans to provide reliable power, comply with the California’s RPS and
GHG mandates, the quality of VPU’s customer service and customer’s energy related priorities.
The customer survey was available for customers to complete between January 15, 2018 through
April 9, 2018. One survey question asked respondents to rank five energy and customer service
related issues. At the top of the list of important issues to stakeholders was low electric rates while
maintaining a reliable power supply. Figure 1 summarizes the results of the most important issues
to customers, where 5 = The Most Important and 1 = The Least Important.

Figure 1: Issues Important to Customers

A more comprehensive summary of customer responses from the IRP stakeholder survey can be
found in Appendix C.

Vernon Public Utilities 2018 Integrated Resource Plan 18
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Planning Environment

Most recently, in September 2018, the legislation for Senate Bill 100 (SB 100) was signed by
Governor Edmund G. Brown and passed into law. SB 100 is a mandate that requires LSES to
achieve 50% RPS by 2026, 60% RPS by 2030, and sets a longer-term goal for LSEs to provide
100% clean carbon-free electricity by 2045.

Proposed future legislation includes possible mandates for energy storage and carve-outs for
specific resources such as geothermal in the Imperial Valley. Given the speed of regulatory change
in California, it is important for VPU to continuously monitor the regulatory landscape and
determine if adjustments to the procurement roadmap are necessary to accommodate future
regulatory mandates that affect procurement plans. A brief description of relevant laws, market
changes and regulations is included in Appendix B.

Vernon Public Utilities 2018 Integrated Resource Plan 20



Planning Environment

Procurement targets for each compliance period are based on annual retail sales, and the
procurement plan demonstrates reasonable progress toward “soft targets” in each individual year.
Compliance with the RPS for each compliance period can be accomplished through the
procurement of renewables from different sources. However, beginning in 2021, at least 65% of
renewable energy must be supplied by resources owned by utilities or through long-term (10+
year) contracts. The CEC verifies RPS procurement for retail sellers and POUs. The CEC
determines whether a POU is in compliance with its RPS procurement requirements. In addition,
the VPU mix of renewables must meet portfolio content category requirements. The Portfolio
Content Category (PCC) helps to define renewable energy products that have different origins and
thus may have different impacts to the overall electric grid. Table 1 lists the different PCC
categories in which renewable energy products are grouped for RPS compliance purposes.

Table 1: RPS Portfolio Balance Requirements

Vernon Public Utilities 2018 Integrated Resource Plan 21



Planning Environment

Accordance with each compliance period is calculated by averaging the soft targets (i.e. 33% RPS
by the end of 2020) to be achieved in the compliance period years. VPU can meet targets in the
third RPS compliance period (2017-2020) by maintaining an average RPS of 30% for the entire
period. Table 2 below lists the committed renewable energy products, including RECs, VPU has
secured to meet the RPS for the third compliance period.

Table 2: VPU RPS Third Compliance Period Procurement

Vernon Public Utilities 2018 Integrated Resource Plan 22
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Planning Environment

all biomass, geothermal, and small hydro; and (2) variable resources, which includes both solar
and wind resources. The treatment of each category reflects the differences in their intermittency.

The contribution of variable renewable resources to system RA is based on the resources “Effective
Load Carrying Capability” (ELCC)8. Solar resources were assumed to have a 41% ELCC for
dependable capacity purposes in 2018 and to decline by 1 percent each year. Wind resources were
assumed to have a 27 percent ELCC in 2018 and the ELCC remains constant throughout the study
period. The ELCC is based upon the 2019 CAISO Technology Factors report published as part of
the Net Qualifying Capacity (NQC) list. Figure 3 below shows the CAISO’s monthly dependable
capacity rating for wind and solar resources.

Figure 3: 2018 CAISO Solar and Wind Technology Factors

Source: CAISO

The contribution of energy storage, a user-limited resource, to the planning reserve margin is a
function of both the capacity and the duration of the storage device. To align with resource
adequacy accounting protocols, a resource with four hours of duration may count its full capacity
towards the planning reserve margin. For resources with durations under four hours, the capacity
contribution is de-rated in proportion to the duration relative to a four-hour storage device (e.g. a
2-hour energy storage resource receives half the capacity credit of a 4-hour resource).

8 ELC@definedasthe incrementalloadthat maybe met whenaresourceis addedto a systemwhile preservinghe samelevelof reliability. The
contribution of wind andsolarPVresourceso RAdependsnot only on the coincidenceof the resourceoperatingduringpeakloads,but alsoon
the characteristicof the other variableresourceson the systemaswell.
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Planning Environment

Figure 4: CAISO Local Capacity Areas

MGS and H. Gonzales are important generating resources because they are native generation,
meaning that they are located in the LA Basin local reliability zone and they contribute to the VPU
local RA requirements. Without native generation, the VPU system reliability would most likely
be compromised under a double contingency (N-2) situation where two 66 KV transmission lines
are out of service due to an unplanned outage, maintenance, or other contingency.

Vernon Public Utilities 2018 Integrated Resource Plan 26
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Planning Environment

There are three categories of flexible RA capacity resources with increasingly stringent operating
characteristics: Base Ramping, Peak Ramping, and Super Peak Ramping. A resource that meets
the qualifications of the Flexible Capacity Category for Base Ramping resources also qualifies as
a Peak Ramping resource. A resource that meets the qualifications of the Flexible Capacity
Category for Base Ramping resources or Peak Ramping resources also qualifies as a Super-Peak
Ramping resource. The primary characteristics of each category of flexible ramping RA resources
are illustrated in

Table3.

Table 3: Flexible RA Categories

Vernon Public Utilities 2018 Integrated Resource Plan 28



Planning Environment

Table 4 shows VPU’s monthly flexible capacity requirements for 2018. To comply with the
CAISO’s procurement target for flexible capacity, VPU utilizes MGS, which has 78 MW of
eligible flexible capacity. This resource is not only local to VPU’s load, but has the ability to meet
and/or exceed VPU’s flexible capacity needs.

Table 4: 2018 VPU Flexible Capacity Requirements

Vernon Public Utilities 2018 Integrated Resource Plan 29



Planning Environment

As more solar resources enter the CAISO market the flexible capacity requirements® will need to
increase to support ramping requirements. Using the 2019 Flexible Resource Adequacy
Assessment as a guide, VPU assumed that the addition of each 100 MW of solar would correspond
to a 60 MW increase in flexible capacity and the addition of 100 MW of wind would only require
3 MWs of additional flexible capacity. The flexibility requirements and associated costs were
factored into the analysis of the optimal resource portfolio. Table 5 below lists VPU 2018 RA
requirements and the respective contribution of each committed resource toward meeting all
components of the RA program.

Table 5: VPU 2018 Resource Adequacy
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Planning Environment

Vernon Public Utilities 2018 Integrated Resource Plan

31



Demand Forecast

Vernon Public Utilities 2018 Integrated Resource Plan

32



Demand Forecast

The VPU daily and seasonal load profile is relatively flat, primarily due to a predominantly
commercial and industrial customer base. This customer mix contributes to VPU’s relatively high
load factor of approximately 70 percent. The average VPU daily load profile does not have a spike
in electricity demand between the super peak hours of 5 pm and 9 pm and typically peaks earlier
in the day, between 12 pm and 2 pm, suitably correlating with ample solar generation. This load
pattern makes the “duck curve” less pronounced for the VPU system. The daily load profile shown
in Figure 6 below is similar to the generation profile of solar.

Figure 6: VPU Representative Daily Load Profile
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Demand Forecast

The adjusted peak demand from each month for the time period between 2000 to 2017 was used
to model the monthly peak demand forecast. The adjusted monthly energy usage from 2000 to
2017 was used to model the energy forecast. Both models were estimated using Ordinary Least
Squares (“OLS”) linear regression model. The resulting estimates were used in combination with
normal weather, forecasted economic data and two dummy variables'® to forecast peak demands
and energy consumption for 2018 through 2038. Multiple combinations of the variables described
above were tested in the development of the system-level energy and demand forecasts. The
models were refined to ensure that the estimates were logically reasonable (e.g., energy usage
increased with Real Industrial Production) and statistically significant (or approaching statistical
significance). The variables included in the final peak demand and energy regression model were
heating degree days, cooling degree days, Real Industrial Production and Manufacturing
Employment and lag dependent variables.

The model for the peak demand forecast is as follows:
2A5A PE PR&E W&EE H+QE /2.1, 9E LASGH ¢

Where:
2A G = Peak demand forecast at the month of i;
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Demand Forecast

Results from the econometric models were first used to develop the base peak demand and energy
forecasts. These forecasts were then adjusted taking into consideration customer load additions,
expected Electric Vehicle (EV) energy demand, estimated customer-side solar PV installations,
and the effects of demand side management and energy efficiency.

Vernon Public Utilities 2018 Integrated Resource Plan 35
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Demand Forecast

This information was compiled based on information gathered by VPU staff and adjusted to reflect
the level of certainty expressed by the customer that the growth will actually occur. These annual
changes in large customer loads are reflected in the peak demand and energy load forecasts.
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Demand Forecast
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Demand Forecast

Table 10: Forecasted Number of Plug-In Electric Vehicles
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Demand Forecast

Table 11 below shows the high level estimated impact that these additional electric vehicles in the
City of Vernon may have on VPU’s load and GHG emissions.

Vernon Public Utilities 2018 Integrated Resource Plan 41



Demand Forecast

Table 11: VPU Light-Duty Electric Vehicle Load Impacts
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Demand Forecast

VPU will coordinate with the South Coast Air Quality Management (SCAQMD) as needed on
initiatives to reduce air pollution in the greater Los Angeles region. Figure 8 shows the forecasted
impact various DERs are expected to have on VPU’s energy demand.

Figure 8: Forecasted Energy Demand from Distributed Energy Resources

Vernon Public Utilities 2018 Integrated Resource Plan 43



Demand Forecast

4)  Accounting for the effects of future energy efficiency programs, additional solar PV and
electric car charging to the load forecast produced from the econometric methods.

In addition, high and low load forecasts were developed to allow the City to assess risk associated
with uncertainty related to load growth.

When future energy efficiency programs, additional distributed solar and electric vehicle charging
are added to the load forecast, the average peak demand growth rate is 0.88% and the energy
growth rate is .96% over the 2018 to 2037 planning period.

Table 12 includes VPU’s annual peak demand and energy forecast adjusted for future energy
efficiency, distributed generation and electric vehicle load for 2018 through 2037.

Table 12: Adjusted Peak and Energy Load Forecast

Vernon Public Utilities 2018 Integrated Resource Plan 44



Demand Forecast
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Demand Forecast

Table 13 includes the values for the Base, High and Low peak demand and energy forecasts
including the effects of future energy efficiency, PV solar distributed generation additions and
electric vehicle load. Energy load growth is estimated to vary from a compound average growth
rate (CAGR) of 0.68% in the low demand scenario to 1.18% in the high demand scenario as shown
below in Table 13.

Table 13: High and Low Peak and Energy Demand Forecast Scenarios
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The variance in the low and high energy demand growth projections ranges from negative 0.26%
to 0.24%. The variance in the energy demand under low and high growth would have some impact
on the resource procurement requirements, in particular the RPS. RPS is calculated based upon a
percentage of renewable generation divided by retail sales. Retail sales would change slightly
under the different growth scenarios. However, given the small difference in forecasted energy
and peak demand between the base forecast and the high and low growth scenarios the optimal
resource mix would not likely be impacted. VPU did not construct resources portfolios using the
low and high demand forecast scenarios given the negligible impact on the optimal resource
portfolio selection. VPU also did not construct scenario evaluating higher or lower penetration
levels of DERs because of the uncertainty of how much DER is economically achievable given
the unique demographics of the VPU customer base.
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Average annual electricity prices shown in Figure 10 above are expected to gradually rise due to
increasing natural gas prices and GHG emission allowance prices. Natural gas resources are still
expected to set the market price for electricity in over 90% of the hours. However, as more solar
resources enter the market there will be times when solar will displace natural gas generation and
set the hourly price of power. The market has seen zero and negative electricity prices during hours
when solar generation exceeds energy demand.

Figure 11 shows the impact increasing solar penetration has on hourly electricity prices on a typical
spring and summer day in California.

Figure 11: Average Hourly Electricity Price in 2030

Source: ABB
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Figure 12 depicts the natural gas price forecast for the southern California region. ABB’s outlook
for natural gas reflects lower demand for natural gas in California and across the US due to low
electricity demand growth combined with increasing renewable energy penetration.

Figure 12: SoCal Citygate Natural Gas Price Forecast

Source: ABB
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Figure 13 depicts the forecasted GHG emission allowance price. The GHG emission allowance
price in California is normally included as uplift cost reflected in electricity prices.

Figure 13: GHG Emission Price Forecast

Source: ABB
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Table 16 below lists the capital cost and LCOE of candidate out-of-state renewable energy
resources.

Table 16: Out-of-State (OOS) Candidate Renewable Resources

Source: CPUC IRP - Sept 2017

Table 17 below lists the generic renewable technology performance assumptions and applicable
investment tax (ITC) or production tax credits (PTC) used for the resource evaluation.

Table 17: Renewable Resources Parameters
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Figure 15: Renewable Resources Levelized Cost of Energy

Source: CPUC IRP — Sept 2017
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f Power Component (MW) — Represents the cost of the non-storage parts of the battery
including interconnection, EPC, installation, and balance of plant (BOP). A 20-year book
life was assumed.

f Energy Component (MWh) — Represents the cost of the lithium-ion energy storage
component of the plant. Assumptions for this component include a 10-year book life before
full degradation, battery cells are replaced after 10 years and the cost of replacement is
included in the energy component.

The BESS capital costs for a Mid, Low, and High cost option, including interconnection and
installation costs, are shown in Table 18.

Table 18 Battery Energy Storage System Costs
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Figure 16 shows the energy component levelized cost of a Li-lon BESS assuming a 20-year life
including battery cell replacement after 10 years. Between now and 2030 BESS costs are expected
to decrease by almost 50%.

Figure 16: BESS Energy Component Levelized Cost

Source: CPUC IRP — Sept 2017

The projected future cost of BESS is uncertain, therefore, VPU used a conservative estimate of
future BESS cost declines. Efforts to electrify the transportation sector will have a significant
bearing on how fast BESS technology costs decline over the long term. The demand for Li-ION
is much greater in the transportation sector compared to the electric sector. Higher adoption rates
of electric vehicles would likely lead to lower cost for stationary storage technology. The cost
assumptions for energy storage technology will be reviewed in future IRP updates.
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Figure 17 below shows the charge and discharge profile used to model a generic Li-lon BESS

Figure 17: BESS Expected Charge/Discharge Profile

Utility-scale energy storage in the form of a BESS can provide many system benefits including
energy arbitrage, RA, reduction of solar over-generation, as well as providing ancillary services.
VPU performed a sensitivity analysis on the cost of energy storage, which is discussed in the risk

analysis section.
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Ultimately, the governing bodies in California set the economy-wide GHG target at 42 MMT for
LSEs to use in the first cycle of SB 350 IRP filings. This target corresponded to a 40% reduction
in GHG from 1990 levels. It is likely that after review of filed IRPs by all California LSEs that the
individual LSEs targets could be adjusted and/or the total California economy-wide target will be
adjusted.
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Geothermal is not a viable resource in 2025 because it is a baseload resource that will compete
with MGS. Therefore, a 20 MW geothermal unit was added in the four top performing portfolios
in 2029, because it provides capacity replacement for MGS, replaces the baseload Puente Hills
contract, does not increase flexible capacity requirements, and displaces market purchases of
natural gas-fired generation during super-peak hours.

VPU completed a sensitivity analysis to understand the potential impact of BESS on the system,
and this analysis is described in the Risk Analysis section. Portfolio 2 evaluated the impact of
excluding BESS all together and Portfolio 4 tested increased levels of energy storage in 2030 by
including 50 MW of BESS rather than 20 MW, the amount that was included in Portfolio 1 and
Portfolio 3. VPU analyzed each portfolio to determine the risk and benefits of the resource mix in
each portfolio to determine the optimal scenario. Table 19 below shows the four resource
combinations subjected to further analysis to determine the optimal resource portfolio.

Table 19: Resource Portfolio Capacity Comparison in 2030
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Figure 20: Delta of Net Present VValue of Power System Cost (2018-2030)

Utility-scale solar clearly was identified as the lowest cost resource, but high penetrations of solar
can lead to solar curtailment and the need for additional flexible ramping capacity requirements.
Figure 21 shows the potential curtailment of the top four portfolios as a percentage of the total
generation in 2030. VPU reviewed the level of curtailment the modeling estimated for each
portfolio and identified that Portfolio 3 has the highest curtailment risk.

Figure 21: Potential Curtailment as Percent of Generation
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The Preferred Portfolio represents the optimal resource acquisition plan that meets VPU’s
objectives of system reliability, compliance with the RPS, reduction of GHG emissions and low
cost. Figure 23 below shows the cumulative new resource additions from 2021 to 2030.

Figure 23 Preferred Portfolio Cumulative Resource Expansion

VPU will need to acquire additional renewable resources starting in 2021. The Preferred Portfolio
recommends procuring 65 MW of solar in 2021, 20 MW in 2023 and an additional 20 MW in 2026
for a total cumulative solar investment of 105 MW by 2030. The Preferred Portfolio also includes
the acquisition of 27 MW of wind in 2025 and 20 MW of geothermal in 2029 to provide resource
diversity. Diversifying the renewable resource mix with resources other than solar benefits the
system by providing energy during hours when solar resources are off-line.

The existing MGS PPA expires in 2028. VPU does not assume MGS will be in the resource
portfolio post 2028, but requires a plan that includes base load generation located within its local
service territory after 2028 for reliability purposes. Resource options to replace the MGS PPA
include re-contracting or acquiring MGS, procuring another local existing natural gas plant, or
acquiring energy storage technology.

The Preferred Portfolio recommends 1 MW of incremental energy storage in each of the years
from 2023 to 2027, increasing to a cumulative total of 20 MW by 2029. These energy storage
additions help to partially replace MGS and mitigate over-generation from solar. The Preferred
Portfolio identifies 70 MW of capacity that is sourced from either MGS or another market-based
natural gas resource in 2029.
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The Preferred Portfolio resource expansion plan sets VPU on a path towards attainment of the
long-term 100% carbon-free goal. Renewable energy procurement will lead to higher levels of
renewable resources by 2030, increasing from 31% in 2018 to 56% by 2030. As renewable energy
increases, VPU will be less reliant on natural gas-fired generation. Reliance on natural gas declines
from 59% of the energy supply in 2018 to 35% in 2030. Figure 24 shows the anticipated change
in the supply mix between 2018 and 2030.

Figure 24: Changing Energy Supply Mix in 2018 and 2030

To achieve long-term sustainability goals, VPU will need to procure solar resources which can
cause over-supply issues at very high penetration levels. The VPU customer demand shape reveals
a very suitable alignment to solar output and customer demand peaking roughly at the same time.
Solar and wind resources are intermittent and considered to be non-dispatchable resources. In
practice, VPU’s dispatchable resources such as MGS will be used to serve the remaining load after
renewable energy has been subtracted from the electric demand. In the electric power industry this
is referred to as the Net Load, or the remaining load after accounting for renewable energy. Figure
25 shows VPU’s net load profiles for a typical spring day in 2018 and in 2030.
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Figure 25: Changing Net Load in 2018 and 2030

In 2018, VPU has about 45 MW*? of solar on the system. By 2030, based upon the Preferred
Portfolio, VPU will need to add an incremental 105 MW of solar bringing the total installed solar
to 160 MW. The end result of adding so much solar on the system is that the belly of the “duck
curve” gets bigger and creates a system need for additional flexible capacity that can ramp up
quickly to meet a steep increase in the net load. Energy storage resources can help address some
of the ramping constraints and over-generation concerns, but natural gas resources such as MGS
will likely be needed to support the integration of so much solar into the power grid.

12yyPUshareof capacityfrom Astoriasolarincreasegrom 20 MW to 30 MW in 2022
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As the energy mix changes over time the operating mode of MGS is expected to change as well.
Figure 26 illustrates a typical hourly dispatch of resources to meet VPU load on a summer day in
2018. MGS is considered to be a baseload and intermediate type resource that normally runs as
base load at approximately 70 MW. MGS does have the ability to ramp up to its full 134 MW

maximum capacity if it is economic to do so. In 2018, MGS is expected to be the primary resource
in the VPU resource mix.

Figure 26: Typical Summer Day Generation Dispatch in 2018 (The peak appears to be low)
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Figure 27 shows the expected typical hourly dispatch of resources to meet VPU load on a summer
day in 2030. By 2030, solar generation will represent a much larger part of the resource mix and
VPU will need to either operate MGS or purchase energy from a natural gas-fired unit that can
operate primarily when solar is not available.

Figure 27: Typical Summer Day Generation Dispatch in 2030

VPU developed a load and resource balance to compare its annual peak demand with the annual
peak capability of existing resources and the resources identified in the Preferred Portfolio. The
load and resource balance for the 2019 through 2030, which includes the base load forecast, reserve
requirements, existing resources, purchases, interruptible contracts and future resources proposed
in the Preferred Portfolio, is shown in Table 20 below.
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The difference between the RPS and the clean energy standard is that the clean energy percentage

calculation includes non-RPS eligible carbon-free sources such as Hoover (hydro) and Palo Verde
(nuclear).

Figure 30 below shows the change in the composition of carbon-free resources from 2018 to 2030.
Solar resources represent 41% of the carbon-free energy in 2018 and increase to 56% in 2030.

Figure 30: Carbon-Free Energy Supply Mix in 2018 and 2030
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Figure 31 Estimated GHG Emissions from Preferred Portfolio

Currently, neither the CEC nor CARB provide any guidance for interim GHG emission targets
before 2030. The GHG emission reduction goal is only for the year 2030. Based upon current
legislation, VPU can continue to operate MGS normally, dispatching it economically until the PPA
expires in 2028, without concerns about reducing operation due to GHG emissions. As renewable
procurement increases over time, VPU will generate less emissions and be on a glide path to meet
the 2030 GHG emission target as long as VPU continues to procure renewable energy and replace
at least a portion of the energy currently supplied by MGS in 2029 with a carbon-free energy
source.

Vernon Public Utilities 2018 Integrated Resource Plan 76



Top Performing Resource Portfolios

Figure 32: System Resource Adequacy Compliance

Figure 33 illustrates the local capacity requirement of the Preferred Portfolio. VPU will have
excess local RA until the MGS PPA expires in 2028. It is possible that VPU will be able to re-
contract or procure MGS under more favorable commercial terms.

Figure 33: Local Resource Adequacy Compliance
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For purposes of this IRP, the Preferred Portfolio selects a generic existing natural gas-fired
resource as a placeholder for either the re-procurement of MGS or another natural gas-fired unit
located in the LA Basin. Flexible capacity requirements are estimated to increase in relationship
to higher levels of solar procurement. VPU assumed a 60% flexible capacity requirement for each
incremental MW of solar procured. Using this assumption, 100 MW of nameplate solar would
require 60 MW of additional flexible capacity. When VPU has 160 MW of nameplate solar
capacity on its system in 2028, the estimated flexible capacity requirement increases from 45 MW
in 2018 to 115 MW. Figure 34 below illustrates the flexible capacity requirements and how VPU
intends to meet those requirements in the Preferred Portfolio.

Figure 34: Flexible Resource Adequacy Capacity Compliance

In 2029, flexible capacity requirements decrease due to the procurement of 20 MW of energy
storage. However, flexible capacity rules are unclear with respect to the treatment of energy
storage. VPU will need additional guidance from the CAISO on the corresponding Flex RA
requirements for the Preferred Portfolio. VPU assumed that energy storage can absorb 20 MW of
solar when the sun is shining and discharge during the evening ramp. The flexible capacity
requirements will be reduced by 200% of the power rating (MW) of energy storage. Therefore,
VPU assumed 20 MW of energy storage can reduce flexible capacity requirements by 40 MW.
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To mitigate the technology risk VPU intends to avoid, if possible, being the early adopter of new
technologies until they become commercially proven and costs stabilize. As such, the Preferred
Portfolio recommends a gradual phasing in of energy storage from 1 MW in 2023 to 5 MW in
2028 to aid in renewable integration. A larger acquisition of 15 MW by 2029 is recommended as
partial replacement for MGS. The Preferred Portfolio includes a total cumulative battery storage
acquisition of 20 MW. Energy storage could be in the form of behind-the-meter or in front of the
meter. Should another energy storage technology experience breakthrough in costs by 2029, VPU
will still have the flexibility to evaluate other energy storage resources in addition to Li-ION.

It is difficult to forecast with great certainty the potential resources that will be available many
years in the future. As a small utility, VPU would not take the lead on some of the larger power
projects that have been proposed in the West. Large projects such as the Compressed Air Energy
Storage (CAES) in Utah, 3,000 MW of wind in Wyoming, and a proposal by the Los Angeles
Department of Water and Power (LADWP) to add large pumps to the Hoover hydro project are
speculative today, but could be potential resource options by 2030. If some of the larger projects
are eventually built, VPU may have the option to be an off-taker on those projects. These
speculative projects were not evaluated as new resource options during this IRP cycle.
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The base case forecast for EVs assumes a 1.7 MW load increase attributed to EVs in 2030,
however, should transportation electrification increase significantly the impacts on VPU load
could be significant.
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Figure 37: Low Energy Storage Cost Comparison with Natural Gas

The cost of operating natural gas-fired generation increases over time due to increasing capacity,
fuel, and emission costs. The cost of energy storage is expected to decline over time due to
decreasing capital costs. The cost of energy storage intersects with the cost of natural gas-fired
generation in 2030 under the low energy storage cost sensitivity case. This high level sensitivity
analysis was performed by VPU to stress test how energy storage costs could impact resource
decisions. Faster declines in battery energy storage technology costs between now and 2028 could
make replacing MGS with energy storage a viable resource option.
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Load impacts from EVs are minimal today, by 2030 VPU intends to develop a plan to increase
EVs to add 1.7 MW of load representing less than 0.5% of energy demand through cooperation
with other City departments to:

1) Explore partnering with customers and car dealerships to install and maintain EV
charging stations at customer facilities;

2) Evaluate increasing the number of City-owned electric vehicles; and

3) Coordinate with local air quality agencies on available programs and initiatives.
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Table 21 is a schedule of targeted dates for completion of the IRP process.

Table 21: IRP Schedule of Events
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operated in separate balancing authorities, such as the Los Angeles Department of Water and
Power and Imperial Irrigation District, continued operation of these balancing authorities.

VPU was among the municipal utilities whose load came under the jurisdiction of the CAISO.
VPU’s load and its generation resources are located within the CAISO balancing authority area
and access to the CAISO transmission grid is required for delivery of market energy purchases to
support the Vernon electric system’s load. Vernon customers pay Transmission Access Charges
(TAC) and CAISO Grid Management Charge (GMC) under the Transmission Control Agreement
(TCA) with the CAISO. When CAISO approves new transmission system upgrades and expansion
requirements within the CAISO control area, the capital costs are rolled into the general
transmission rates of the Participating Transmission Owners (PTO) and recovered through the
CAISO grid TAC.
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The VPU electric system is unique due to the nature of its load (commercial and industrial load
comprises 99 percent of VPU’s demand and energy sales) and small geographical service area.
Large industrial and commercial loads create abnormal challenges for electric system operation
and protection. The small geographical service area and dense loading results in shorter than
average distribution circuits with multiple circuits on the same pole (Birla, 2015).

In June 2015, VPU completed a DG Impact Study to determine the impact of allowing such as
solar photovoltaic (PV) facilities, diesel and natural gas fueled facilities and wind generators, to
interconnect their distribution system. The study included an assessment of the impacts of DG on
the following areas: physical and operational impacts on the distribution system, the environment,
public safety, and the fiscal impacts on rate payers. In addition, the current mandatory requirement
of a Conditional Use Permit (CUP) for all DGs regardless of the size and type of DG was reviewed
and analyzed.

Based on the assessment and analysis of each area of study, the report includes a recommended
optimal level of DGs without causing significant impacts. Finally, the study also includes a review
of current electric rates to evaluate potential financial impacts associated with allowing increased
levels of DGs on the distribution system and recommended restructuring of electric rates for long-
term financial security and stability.

The results of the DG Impact Study indicate that:

f The existing distribution system can generally support DG up to a full peak load 190 MW,
but no DG can be connected to any of Leonis Substation 7 kV distribution circuits until the
feeder circuit breaker is replaced with higher interrupting current rating.

f As required by net metering law and AB 327, allowing DG up to 5% of peak loads (non-
coincident peak load of each class of customers); 9,924 kW based on the 2014 peak load.

f Solar PV projects up to 1.0 MW can be exempted from the conditional use permit (CUP)
requirements without significant environmental impacts. The CUP requirement should be
maintained for the other types of DG evaluated in the study and solar PV projects above
1.0 MW.

f Existing regulations will provide adequate safety protection related to hazardous materials
that may be associated with solar PV, fuel cells and fossil-fuel DG projects. Electric safety
hazards are manageable by adopting prudent operating and maintenance procedures,
interconnections agreement requirements, and guidelines and requirements of compliance
of DG with industry standards such as IEEE Std.1547 and UA 1741.

The following recommendations were identified based on the results of the study:

f Permit solar PV DG up to 1.0 MW without CUP process and continue CUP process for all
other types of DG both renewable and non-renewable. Modify and update CUP language
regarding diesel engines strictly used as a back-up and stand by generators, to clarify that
those are exempt from the CUP.

f All 7 kV circuit breakers at the Leonis substation should be replaced with higher
interrupting current rating as soon as practical and before any DG is connected to 7 kV
circuits.
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f Continue to upgrade Vernon electric distribution infrastructure in order to maintain system
reliability

f Upgrade line conductors, transformers, and other aging infrastructure

f Convert electric substations from 7 kV to 16 KV

VVPU has maintained a highly reliable electric system and was awarded Diamond Level Reliable
Public Power Provider by the American Public Power Association (APPA). VPU has developed
a distribution system capital improvement program aimed to replace aging infrastructure and make
permanent repairs to distribution infrastructure. Through the program, VPU successfully reduced
the number of distribution outages, maintained system reliability, improved safety, system
efficiency, and operating flexibility. As the power systems becomes more decentralized the VPU
distribution system will need to evolve and modernize to support higher penetration levels of
DERs. As adoption of DERs increase over time additional upgrades to the distribution system will
be needed to support resources that may reside at the grid’s edge.

Below is a list of distribution system action plans VPU intends to undertake in the coming years:

1) Continue to replace and upgrade Vernon distribution aging infrastructure in order to
maintain system reliability;

2) Implement new distribution system automation by installing intelligent line switches that
can be operated remotely and

3) Upgrade line conductors, transformers, and complete voltage conversion at electrical
substations.
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electromechanical relays with solid state relays; has performed voltage conversion on limited
segments of its distribution system; has installed a fully functional geographic Information system
(GIS) and has performed many additional upgrades and replacements of capital infrastructure.
VPU is currently in the process of replacing aging substation transformers. Construction of a new
distribution substation has been prioritized in the seven year Capital Improvement Plan to address
the needs of an aging infrastructure and is currently in the planning stage.

Other than measures identified above, VPU has included in its CIP plans the replacement over
2000 HPS street lights with LEDs resulting in 200KW net system load reduction and 0.8 GWH of
energy; replacement of less efficient distribution and power transformers; installation of
distribution line capacitor banks resulting 1.8MW net system load reduction and the expansion of
automated line switches and real time customer meter reading.
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Appendix 4: Typical VPU Outage Cause by Type
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The California Public Utilities Commission (CPUC) was also given the responsibility for oversight
of investor-owned utilities” (IOUs) energy storage program development. The most recent activity
in this oversight proceeding was the CPUC’s adoption of procurement targets for 10Us totaling
1,325 MW by December 31, 2020. The CPUC ruling specifies that procuring the respective energy
storage targets for the 10Us on the basis of competitive solicitations is the most cost-effective
means of allowing the burgeoning energy storage market to develop and that requiring solicitation
targets based on transmission-, distribution- and customer-side installations would incentivize
procurement of diverse sets of technologies and ownership models.

In addition, the CEC was given the responsibility to review the procurement targets and policies
that are developed and adopted by POUs to ensure that the targets and policies include and reflect
the procurement of cost-effective and viable energy storage systems. The CEC must report to the
Legislature regarding the progress made by each local POU serving end &se customers in meeting
the requirements of AB 2514. The CEC staff and Commission have been clear that they value the
importance of using energy storage to help in meeting the State’s environmental goals and plan to
act early to ensure energy storage procurement plans are implemented statewide.

The law clearly identifies specific deadlines for POUs’ compliance within the statute. In summary:

f POUs have the responsibility to evaluate the cost-effectiveness and viability of energy
storage systems in their respective electric systems. Additionally, POUs may also consider
various policies to encourage the cost-effective deployment of energy storage systems. The
initial evaluation was to occur before October 1, 2014.

f With this responsibility, POUs also have the authority and discretion to deem any, all or
no energy system(s) that are evaluated as being “cost-effective and viable”. With the
variability between POUSs’ electric system requirements, the cost-effectiveness and
viability of energy storage technology options will be different for each POU.

f At the conclusion of these evaluations, and no later than October 1, 2014, the Governing
body of each POU was required to adopt a target, if appropriate, for the amount (e.g. KW
or MW) of energy storage the POU will procure by December 31, 2016. In addition, at the
same time, the governing body was required to adopt an additional target for the amount
(e.g. kW or MW) of appropriate energy storage the POU will procure by December 31,
2020. Policies to encourage the cost-effective deployment of energy storage systems may
also be considered by the Governing body. Each Governing body must reevaluate its
procurement targets and any policies at least once every three years.
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x Calendar years 2014-2016 — no less than 25% of retail load by December 31, 2016.

X Calendar years 2017-2020 — no less than 33% of retail load by no later than calendar year
2020.

x Calendar year 2021 and beyond — no less than 33% of retail load each year.

This bill makes the requirements of the RPS program applicable to local publicly owned electric
utilities; except that the utility’s governing board is responsible for implementing those
requirements. However, certain enforcement authority with respect to local publicly owned electric
utilities was given to the Energy Commission and State Air Resources Board.
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integrate an increasing amount of intermittent resources throughout the West. In 2012, the CPUC
requested that the CAISO develop a market paradigm that could improve on the market efficiency
while taking into account the regional diversity in load and resources. In 2013, the CAISO and
PacifiCorp signed a Memorandum of Understanding (MOU) to develop such a market paradigm
for the West by leveraging the current CAISO centralized market structure in managing the real
time imbalance requirements throughout the West. The thrust/concept is by managing diverse
resource portfolio across a larger grid footprint, economic efficiency can be captured while
enhancing reliability.

The California 1SO’s western Energy Imbalance Market (EIM) is now a real-time bulk power
trading market; its advanced market systems automatically find the lowest-cost energy to serve
real-time customer demand across a wide geographic area. Its participants include Idaho Power
Company, Powerex, Portland General Electric, Puget Sound, Arizona Public Service, Nevada
Energy, PacifiCorp, and CAISO. Utilities maintain control over their assets and remain responsible
for balancing requirements while sharing in the cost benefits the market produces for participants.

Since launching in 2014, the western EIM has enhanced grid reliability and generated cost savings

in the millions for its participants. Besides its economic advantages, the EIM improves the
integration of renewable energy, which leads to a cleaner, greener grid.
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The second stakeholder meeting was held on May 2, 2018. The primary focus of this meeting was
to share Customer Survey results and preliminary IRP results with stakeholders. VPU staff
discussed the results of the Customer Survey highlighting the programs that VPU intends to
investigate for future implementation or expansion. Preliminary results for three scenarios that
focused on a specific resource type focus were also reviewed and discussed at this meeting. These
plans included a Solar Resource Plan, a Wind Resource Plan and a Diverse Resource Plan. At the
time of the meeting, the optimal mix of resources (lowest cost plan) included a combination of
solar and storage. VPU staff closed the meeting by reviewing their list of steps necessary to
complete the IRP and to expand future energy efficiency, demand response and distributed
generation programs. At each stakeholder event VPU provided progress reports on the IRP and
solicited feedback to incorporate into the IRP to ensure that VPU developed an effective long-term
resource plan.

The third and final stakeholder meeting was held on September 27, 2018. The IRP process was
reviewed including steps that VPU completed in the development of the IRP. VPU’s IRP
objectives were reviewed. The objectives include ensuring affordable rates and compliance with
regulatory requirements and mandates. The Preferred Portfolio was presented which included a
discussion about how the Preferred Portfolio meets California’s environmental regulations. The
Action Plans that VPU has developed to implement the IRP were also shared with stakeholders.
The meeting ended with a review of the timeline for completion of the IRP, City Council approval
and filing requirements with the CEC.
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Appendix 5: Customer Survey — VPU Overall Rating

Survey results also showed high satisfaction with the reliability of service that VPU provides and
VPU’s customer service and responsiveness to customer inquiries. In addition, customers indicated
that the lowest possible electric bills and having a local public utility that responds to customer
input was their highest priority. This concern about the cost-effectiveness of electricity was also
reflected in responses customers provided with respect to distributed generation, energy storage
and the installation of electric vehicle infrastructure. Additional details about the survey questions
and responses are provided in the following sections.
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Appendix 6: Customer Service — Electric Service Rankings

The survey also asked customer to rate VPU on a variety of electric service metrics. As shown in
Appendix 7, 74% of the customer respondents rated VVPU excellent or very good for its reliability
of service and 82% rated VPU excellent or very good for their customer service and responsiveness

to customer inquiries.

Appendix 7: Customer Survey — VPU Electric Service Ratings

In addition, feedback provided by the majority of the survey respondents indicates that VPU’s cost
of service, product and services offerings, involvement in the community and energy saving tips
and services are very good or average. Appendix 8 shows survey results for VPU product and

services offerings.
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Appendix 8: Customer Survey — VPU Product and Service Ratings

The future needs of customers are a key consideration in the development of an IRP. Therefore,
VPU included a series of survey questions to better understand, and be able to plan for, the future
electricity needs and energy related plans of their customers. Appendix 9 shows that the majority
of the customers that responded to the customer survey indicated that they would be altering their
electrical usage in the future (60% responded yes and 40% responded no). The majority of
respondents indicated that they plan to implement new energy efficiency measures such as lighting
retrofit, building insulation or process improvements. However, when asked if they planned to add
distributed generation, EV charging stations or energy storage the majority indicated that they did
not have any plans for these additions in the future.

VPU was also interested in understanding customer’s interest in partnering with VVPU on certain
programs related to energy storage, EV charging station installations and demand response
programs. The survey results showed that the majority of respondents were either not interested or
needed more information before deciding to participate in a program. However, the majority of
respondents did show interest in Vernon providing solar installation services. VPU will use the
results from these survey questions to develop future distributed generation, EV charging, demand
response and energy efficiency programs.
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Appendix 9: Customer Survey — Program Interest
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Appendix 10: Customer Survey — IRP Approach

When asked about the selection of future resources most respondents indicated that the cost of the
portfolio is a key consideration in future resource selection as shown in Appendix 11 and Appendix
12. As noted previously and indicated in some of the survey responses, the cost effectiveness of

VPU’s future resource selections and the rate impact of those selections are important to VPU’s
customers.

Appendix 11: Customer Survey — Renewable Energy

Vernon Public Utilities 2018 Integrated Resource Plan 116



Appendix D: Customer and Stakeholder Survey

Appendix 12: Customer Survey — Future Resource Cost

VPU must develop an IRP that not only complies with state energy mandates but also provides for
reliable electricity for customers into the future. Low cost renewables such as wind and solar
supply energy intermittently requiring resources that rely on fossil fuels to supply energy when
renewable resources are not available or operating at reduced output. VPU asked customers if VPU
should make efforts to ensure its access to local generation as long as possible, within the limits
of state law, to support its ability to reliably serve customers. Appendix 13: Customer Survey -
Appendix 13 shows that survey respondents are in favor of local gas-fired generation to help ensure
reliable electric service.

Appendix 13: Customer Survey - Local Generation
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ACRONYM | Definitions
EE Energy Efficiency are energy savings realized from the implementation of
energy saving technologies.
EIM Energy Imbalance Market is the enhanced real time market in the WECC to
re-optimize resources every 5 minutes.
Effective Load Carry Capability is the percentage of the maximum capacity a
ELCC . . -
resource is expected to contribute towards meeting the peak load.
Executive Order is regulation issued by the executive branch of the
EO . L
government that is applied like law.
ES Energy Storage is resource technology that can generate and store electricity.
Electric vehicle is a vehicle that uses energy stored in its rechargeable
EV . - .
batteries, which are recharged by electricity.
Federal Energy Regulatory Commission is the government agency in charge
FERC 9 . .-
of overseeing interstate transmission, electricity markets, and fuel markets.
GT Gas Turbine is a peaking resource technology that uses natural gas to produce
electricity.
GWh Gigawatt-hour (Measure of Generation or Energy Demand)
HDD Heating Degree Days
HV High Voltage
Integrated Energy Policy Report is the main planning document developed by
IEPR the California Energy Commission evaluating energy policy, planning, and
regulations.
10U Investor-Owned Utility are utilities owned by investor shareholders, such as
PG&E, SCE, and SDG&E
Integrated Resource Plan is a forward=-looking planning document
IRP NP L
identifying future resource acquisitions.
ISO Independent System Operator
ITC Investment Tax Credits
Greenhouse Gas is any gas that contributes to the greenhouse effect such as
GHG S
carbon dioxide and chlorofluorocarbons.
GMC Grid Management Charge are administrative type costs the CAISO charges
for operating and managing the transmission system.
kV Kilovolt
kW Kilowatt
LADWP Los Angeles Department of Power and Water
LCOE Levelized Cost of Energy
Locational Marginal Pricing is the price of electricity at a price node that
LMP . )
includes the system energy cost, congestion, and loss component.
LF Load Factor is the percentage the average load compares to the peak load.
LFG Landfill Gas
Li-ION Lithium lon
LSE Load Serving Entity is any regulated energy provider that is responsible for
serving electric demand.
MMT Million Metric Tons
MW Megawatt (Measure of Capacity or Peak Demand)
MWh Megawatt-hour (Measure of Generation or Energy Demand)
MGS Malburg Generating Station
MOU Memorandum of Understanding
MSSA Meter Subsystem Agreement
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ACRONYM | Definitions

MSS Meter substation is a geographically contiguous single zone that has been
acting as an electric utility before the formation of the CAISO.

MT Metric tons

N-2 N-2 is the simultaneous loss of two major elements in the bulk power system
such as a generator or a transmission line.
Net load is the remaining load after non-dispatchable resources such as

Net Load
renewable energy have been accounted for.

NPV Net Present Value is the value in the present of a sum of money.

NQC Net Qualifying Capacity is the capacity that is available to meet the peak
demand per CAISO.

PCC Portfolio Content Category is comprised of three defined renewable energy
products eligible for meeting California’s RPS.

PEV Plug-in Electric Vehicle is vehicle that can operate using a battery that is
recharged by plugging it into an external source of electric power.
Plug-In Hybrid Electric Vehicle is a vehicle that can operate using a battery

PHEV that is recharged by plugging it into an external source of electric power or by
an on-board gas engine.

PPA Power Purchase Agreement is financially binding agreement to purchase a
product such as electricity under certain commercial terms.

PPTA Power Purchase Tolling Agreement

OLS Ordinary Least Squares

00S Out of State

O&M Operations and Maintenance

POU Publicly-Owned Utility

PTC Production Tax Credits

PTO Participating Transmission Owners

P\ Photovoltaic is a type of solar technology using photovoltaic panels to
produce electricity.

PVNGS Palo Verde Nuclear Generating Station

RA Resource Adequacy is the reliability program administered by the CPUC to
ensure supply resources are sufficient to maintain system reliability.
Renewable Energy Credit is the green attribute associated with a unit of

REC -
electricity produced by a renewable resource.

RFP Request for Proposal
Reliable Public Power Provider is a designation provided by the American

RP3 Public Power Agency for outstanding service and reliability for a three year
period.
Renewable Portfolio Standards is the state mandate for renewable

RPS procurement which is calculated by total eligible RPS generation divided by
total retail electric sales.

RTO Regional Transmission Organization

SAIDI System Average Interruption Duration Index is measure of how long an
outage lasts.

SAIFI System Average Interruption Frequency Index is a measure how many times
outages occurs.

SB Senate Bill is legislation proposed by the California State Senate.
South Coast Air Quality Management District is the air pollution agency

SCAQMD covering Orange County and the urban portions of Los Angeles, Riverside,
and San Bernardino County.
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ACRONYM | Definitions
SCE Southern California Edison

Southern California Public Power Authority is joint powers agency consisting
SCPPA . I

of twelve members in southern California.
SP15 South of Path 15 Electric Pricing Zone
Substation Eilgﬁtrlc system equipment that converts voltages from high to low or low to
STG Steam Turbine Generator

Transmission Access Charge is the cost recovery mechanism issued by the
TAC L2 .

CAISO to recover transmission system investments.
TCA Transmission Control Agreement

Time of use is time periods where electricity use is more expensive compared
TOU

to other parts of the day.
WCI Western Climate Initiative

Western Electric Coordination Council is the reliability organization
WECC X O :

responsible for reliability planning across the western states.
VPU Vernon Public Utilities
ZEV Zero Emission Electric Vehicle
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